2\ =
DuVe
[EEF UNDERGROUND

NEUTRIND EXFERIMENT &ﬁ‘g

TPC Assembly and Testing
Update

Jay Jablonski, Michael Mooney, Zach Rautio

Colorado State University

Andrew Lambert, Tom Rathmann
Lawrence Berkeley National Laboratory

ArgonCube Engineering Meeting
March 26", 2021



DUVE

(EEP UNDERGROUND

HEUTRINO EXPERIMENT

See DUNE Collaboration

Meeting Talk for More
Overhead View Details on Operations
@ MATF Workflow at MIF

Entry
« Service Road -

¢ Brief update today on TPC module assembly and testing

¢ Near-term focus is on MATF activities


https://indico.fnal.gov/event/22617/contributions/197640/attachments/135108/167396/DUNE_CollaborationMeeting_20_09_24.pdf
https://indico.fnal.gov/event/22617/contributions/197640/attachments/135108/167396/DUNE_CollaborationMeeting_20_09_24.pdf
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s VIATF Operations Flow Diagram
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Relative Time [Days]

Cryostat #1 Activities

Cryostat #2 Activities

1] Module #1 Inserion

0.5 Evacuation

1 Cool-down

1.5

2

2.5

3 |Ei||

3.5 Recirculate

o

1.5

5 Module #2 Insenon
5.5 Physics Evacuation
& Cool-down
6.5

7

75 End Physics

4 Direiin Fill

8.5 [Warm-up [Recirculate
£l

9.5

10 Extract Module #1 & Module #3 Insertion

10.5 Evacuation Phiysics

11 (Cool-down

116

12

12.5 Emd Physics
13 Fill Drrain

13.5 Recirculate Warm-up
14

14.5

15 Extract Modube #2 & Modul #4 Insertion
15.5 Physics Evacuation
16 Cool-down
16.5

17

17.5 End Physics

18 Drain Fill

18.5 [Warm-up Recirculate
19

19.5

20 Extrac Module #3 & Module #5 Insertion

20.5 Evacuation Physics

21 ICoal-down

21.5

22

22.5 End Physics
23 Fill Drain

23.5 Recinculate ... [Warme-up ...

M. Mooney

Critical Timescales:

5 Days /
Module Test
(1 Calendar Week)

10 Days / Single
Cryostat Cycle
(2 Calendar Weeks)

This is before
considering possible
delays (have roughly

double time for testing)
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Example from I1&1: A. Lambert

|Production phase

Componernt nurmnber / task time / effort fraction Humbers,/rae

Humber of ND LAFTPC Modubes per row assembly |5.00

Humber of row assemblies reguired for MD LAFTPC |7.00

Spare row assemblies |1.00

Tkl rumber of now assemblies 1800

Totsl number of HD LArTPC Modubes 35,00

MD-Lir Module Receipt at Near Site Surface Bullding

TRC-WEFS1: Transport ND-LAr Modules fo NS Surface Building Unpacking Area Duration |Hours) % ND-LAr Engineer % ND-LAr Mech Tech % MODHLAr BecTech %151 Tech/Rigger % ND-LAr Physicist % PestDoc/Student

Forilft Move of Module Cratn - Critical Lift 1.00 [ 100%| 100%] 0% 200%( 0% o%

Retrieve from Storage and Transport to Mear Site Surface Bullding 12.00 | o% o% 0% 100%| 0% o%

Forkift Move of Module Crate - Critical Lift |1.00 [ 100%| 100%] 0% 200%| 0% o%

TPC-WFS1 Total Hours 4.00 | 2.0 2.0{ 0.0 6.0 [ 0.0

TRC-WF5Z: ND-LAr Module Crate Opening & Perform Functional Verlfications Duration [Hours] % ND-LArEngineer % ND-LAr Mech Tech % NOHLAr BecTech % 161 Tech/Rigger % ND-LAr Physiclst % PostDoc/Student

Rt Crabe Lid "Wl to Access ND-LAr Modube |1.00 | o%, 100%| 0%/ 0%| 0%, 200%

|Sl.1p: Area for Functional Verification Test 3.00 | 0%, 100%| 0%/ 0%/ 0%, 200%

Cable up NO-LAr Module in Crate to Portable FY Rig 2.00 | 0%, 100%| 100%| 0% 100%| 200%

Perform FV Tests and Document Rosults &,00 | ok o%| 100%| 0% 100%| 200%

TPC-WF52 Total Hours 12.00 | 0.0 6.0 B.0 0.0 8.0 24.0

TPC-WF53: ND-LAr Module Crabe Unpacking for HD-LAr Medule Extraction Duraticn [Hours) % NO-LAr Engineer % ND-LAr Mech Tech % NDHUAr BecTech % 18] Tech/Rigger % ND-LAr Physicist % PostDoc/Student

Wnpackage HD-LAF Maodube Crabe 4.00 0% 100r%) 0% 0%/ 0% 2040%

Pregiane WMO-LAr Module for Extraction froam Crate 4.00 [ %, 100%| 0% 0% 0%, 200%

TPC-WFS3 Total Hours B.00 | 0.0 B.0| 0.0 0.0 0.0 16.0

\Meeeptanee Hours per Module Row 50.00|

Acceptance Hours Tetal 560.00|

Duraticn in Weeks

NO-LAr Module Inbegration at Mear Site Surface Building

TPC-WS4: Extraction of ND-LAr Modules from Crate and Install to Rotation Flxture - Critical Lift Duraticn [Hours) % ND-LAr Engineer % ND-LAr Mech Tech % NDHLAr BecTech % 16] Tech/Rigger % ND-LAr Physicist % PostDoc/Student
Lift/Extract Modube Fram Crate 0.50 | 100%) 2005, 0% 200%| 0% A0
Translate Module to Rotation Fixtune 0.25 | 100%) 200%| 0%/ 200%| 0% A00%
Lower/Install Module to Rotation Fixtun: 0.50 | 100%, 200%| 0% 200%| 0%, 200%
Femowe Rigging 0.25 | 100%| 200%| 0% 100%| 0% 400%
Stow Module Crabe Using Forkdft 0.25 [ 100% 200%| o%| 100%( 0% 400%

Total WFs4 Hours 2.00 2.00 4.00 0,00 3.25 0.00 7.75

¢ M. Mooney currently drafting version for TPC A&T 10
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Testing Plan for
DUNE ND-LAr Module Integration Facility

Michael Mooney, John Jablonski, Andrew Lambert
December 18, 2020

¢ Testing plan covers cryogenic testing at MIF:
* Overview of MIF
* Testing procedure

* Performance metrics (criteria to determine pass/fail for module)

¢ Much overlap with PDR (for now) — will change over time as
plans become more detailed

¢ Specific requirements (allowed range of values) for
performance metrics to be determined later

* Document suggests FSD will inform these requirements 12
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Testing Plan

Testing Plan for
DUNE ND-LAr Module Integration Facility

Michael Mooney, John Jablonski, Andrew Lambert
December 18, 2020

A number of performance metrics will be checked for each ND-LAr during cryogenic testing at

the MIF. These metrics include:

number of dead channels in the pixel planes and light detectors;
noise levels in the pixel plane and light detector channels;

amount of cross-talk between the pixel planes and light detectors;
magnitude of unexpected electric field distortions in the TPC volume;
stability of electronics gain and other operational parameters; and

stability of the cathode HV.

13
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QA/QC Plan for
DUNE ND-LAr Module Integration Facility

Michael Mooney, John Jablonski, Andrew Lambert

December 18, 2020

¢ QA/QC plan includes:
* Overview of MIF (overlap with Testing Plan, but useful?)

* Assembly procedure (referenced by QA plan)
* QAnplan
* QCplan

¢ Rough QA plan: validate design of assembly/lifting fixtures at
FSD test; also training of MIF personnel during FSD test

¢ Rough QC plan: MIF itself is QC of integrated TPC modules
for ND-LAr; references Testing Plan for pass/fail criteria "
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